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UNARED Ui AowSauiuewee Lepidium sativum L. (Garden Cress) lawaslugnumulusadizuns o
Tudszmeannni so sy l@dnwisanaendnyaimaaiuazilanduaaiisuuas nuhmsnagaudallilsnse
Tdaaendnwaimauaiiuasildndeauiiounasld #o mawasiuas Mucliage 1iagninuasiiadfiy ruthenium
red TS, mymufdseniadnu dilute nitric acid, sodium hydroxide TS waz ninhydrin TS, mMsMu{Azen
{AMZNBUNU acetic potassium iodobismuthate TS, MIMATBUDYYA cyanide uaz sulfide 10835 paper strip uas
mat3eutiisy Thin-layer Chromatogram 2a4&sanNaNUaNININIFIU sinapic acid weAMNHMNTTENL
sy lepidine Tutiisuuas Faladnwi3autiisu Thin-layer Chromatogram 2a4asafannNanLiiBuLes
U lepidine Unnglainy lepidine ludathaiandnen uaslusenuiinuasie lepidine 1 uans CELGRNGER
209e3509na1Tungu imidazole alkaloid %ﬁﬁqm{[ﬂiqa%mmﬂdwmﬂ lepidine ﬁﬂswﬂglu Merck index
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Physico-chemical identification of THIAN DAENG Chitra Chaiyawat

UNUI

digunad Ae ieuen Weud Weuwes Wsuiwden dsumdnuau deuewd
iisudaaywd Weumnu wasiisuniovos Wuayulwsildasumsdadoniaiaiinassilusmanasyu
enayulwslne (Thai Herbal Pharmacopoeia) uaztﬂuaqulmﬁslﬁﬂaﬂsluqmammﬁuwammuquUﬁnm
isunaeiilunaldvmiiasmaaudiauns an wasdissauiudadanihduime udamdsaundludild
uranadwiiou Tegldnuduaunafiousiiosuluiifaieunshuasisunaih fassnaalasnudsagys
mlisumeagluanga dalisounsaiuiuly®

isuuauiueiaseniiinsiigadiondnuaiuazdandayamandznm® nnwdouduimasiiy
ﬁﬁ%aquwmam"h Lepidium sativum L. Tund Cruciferae (Brassicaceae) ﬁ%'amﬁfya'w
Garden Cress® {hufiziuiiiasauaFans uanuazunslugusamemaglaosiuon wiafieuuasiidmbe
anuHumsnayulwslutsamalneduayulnsihdnndesama daygamaidragulwsildiuany
aylanzindinnuganmnahididangunn udeihlssmaindadudide hidanu duds was
dumiaou deildwdaieuneadufizomaidn oy 1 1 eendude sansiuduifunszqni
Uaseaaludiidauiiguisu-nsngran aanfiamadninn Yszanm 3-5 Jaduas anysoline
fiheseu wauuuwarnme Wegnuaniflurasuaniadefudaunuiiaons lddnvazadelinuan o
wiafiduasmnadnadiegld iafudy ey lifeu Uaedeniadoiineaaiuiasmnuundus

= < % ﬂ' 43’ (2) P
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Ay o FL < = | . . =® v (3) 1 |l
myRgnnuasUsznavluudaneunaszyil edible oil getasagas 58 uazwuasusznauen ) iy
benzyl cyanide, benzyl isothiocyanate, allyl glucosinolate, amino acids, sinapic acid, sinapine
o . a1 (2, 1, 5) o o Est‘L £ rs m_wa g < ~ 4[ U ﬂaaa
wazlepidine watnlglumsnagauenanwalimaaii-NanduaandaisuuatlagardaUinen
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BEAN FFAsenmaaiidanaazmmnzsnzasiunstsznauiiiluadadieuwas Wy Uiasenmehliied
mshlfiiemsanaznau uanniBamMInTEnsnuekswNEaTisuLaslas Thin-layer Chromatography
(TLC) ﬁﬁpj’mﬂmulﬁuﬁaﬁgu(z’ Y galsfiansdmsulsauiisum Rf eleanwansusznaulusdaiieunes
Aol ussssuiiey (marker) Lﬁ"miw*‘zi”agawamiwﬂaaulﬂﬂsxﬂaumiﬁmimﬂuﬁaﬁa
msmamané’nmﬁmqLﬂﬁ—ﬂ?{ﬂ&i’waqLﬁauu,mLﬁ'aussaﬂu@hswmmgmmaqﬂwﬂm

fadaanulns

waudwiamaaiiisunasinu 15 dreg19 Foansunadiwazestdnayulng luie
DTMNNIUAT Y 10 G881 wasludugiameduiy 5 Megn de Jniadelnil Weene
a3 vaUUAU UazET) WnTeas 1 e ndednlaiumsiigatianansalimundannimnanniiy

bR Lepidium sativum L. Tund Cruciferae (Brassicaceae), Crude Drug Number: DMSc 431

wa3asiiauazgunsel

- Electronic analytical balance, A&D ‘éu ER180A

- Thin-layer Chromatography Apparatus : TLC tank, silica gel GF254 precoated plate,
microcapillary tube 2110 2, 5, 10 WlASAAS

- amamemnlasinlawnsusiiafioun uSEn CAMAG

- gunssluamadasuiau g AlFluiessfidms wu nssuanaenmiauen Tue nszaunsa

water bath (8¢ centrifuge tube (Eludu

131033 IU
- lepidine (C, H,N) ﬂ’J’m‘U%Ele'é >97% GC, Fluka Chemie AG Switzerland
- sinapic acid (C,,H,,0,) mmu’%qwﬁ >99% GC, Fluke Chemie AG Switzerland

d13tAaN (AR grade)

ethanol, methanol, ruthenium red, nitric acid, sodium hydroxide, sulfuric acid, zinc
powder, iron (III) chloride, iron (II) sulfate, hydrochloric acid, ninhydrin, petroleum ether
(40°- 60°), chloroform, ethyl acetate, ammonia solution, iodine, chloroplatinic acid, potassium

iodide, bismuth oxynitrate, glacial acetic acid

ﬁWﬂ'Wlﬂﬂﬂ‘U

Ruthenium red TS, acetic potassium iodobismuthate TS, sodium hydroxide TS, iron (II)
sulfate T'S, dilute nitric acid, 10% w/v sodium hydroxide, 6M hydrochloric acid, iron (III) chloride
TS, ninhydrin TS, anisaldehyde TS, dragendorff T'S, lodoplatinate T'S.

b
= o

3§Lm'§ﬂ3~|u’]ﬂ'\'ﬂﬂﬂa'ﬂ
wW3aNemeaau (Test Solution, TS) mﬁuﬁ%ﬁizﬁlu Thai Pharmacopoeia®

=

M5 INSNAINNANFASMTUNNG 77,
7 o 4 o )
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Physico-chemical identification of THIAN DAENG Chitra Chaiyawat

Famsnsatanansaimaei-Wand
1. MINadau mucilage™
fathaudaisuuashmin 1 niu ldlunszuenaniliynilaune 25 Tadans lvdaths
\Wanifudas ethanol USiNas 1 fadans udndnhauasy 25 faddns Jegnuasiueusy 5 ni
nntuaaneliszanm 1 9l Taswgflua3ans @is ruthenium red TS U51103 0.5 adans udaman
Tidnnu
2. MInadaulfn3e1nu acetic potassium iodobismuthtateTS"”
fhathandafeuuasuaazdenunin 1 n3u ldlu centrifuge tube iy ethanol 3 iadans
Unanwennuy 3 wiiuaInses Msazmeiinsasldidin acetic potassium iodobismuthtate T'S 2-3 &
3. mManadaul)iennunIauazeg
3.1 fethundafisuuatunazdaeinn 0.1 n3u @i dilute nitric acid U31nas 2 fiadans
wen iy ua Iisauuy water bath
3.2 MBENNAANEULAIUAIZLDEA 0.1 N3N LAY sodium hydroxide TS USuas 2 Hadans
e I
4. MInadauayys sulfide uaz cyanide TneRs paper strip®® '?
@38n iron (II) sulfate strip laginszaunsaNaniN 2-3 Nadwas enUssanm 10
{10803 9U iron (I1) sulfate TS ¥l¥ida wdrumlumsazars 10% w/v sodium hydroxide ¥
anasanils wdnhanldiuii lasgealilunasauddiaagiugnens
Tadathundaifisuuniuaazdoninmin 5 n3u aslumaufisne 100 185805 HnkEINZE
3 N5 waz dilute sulfuric acid Usinas 30 §adans LLé”ﬁJﬂfgﬂilN“?;ﬁwa?J(r’lLLﬁ”]LLat iron (II) sulfate strip
GRIRENGNT (mwi 2) wehiun g Wadaieuueiuaazden mdinsd wae dilute sulfuric acid A
udih vy water bath Tasiasu paper strip NN 15 WA wazAae weathendiusznaudae
6M hydrochloric acid 1 §88893 (a2 iron (III) chloride TS 2-3 ¥aAAIUU paper strip fiuheaninan

yaaannamUszanm 45 Wi (1Y hood)

MW 2 2INUTTITIBENUIENADAUTINATDUNIBN paper strip

NI InNININENENFNINIUNWNE
U 56 aUN 3 NINYIAN - AUENE 2557
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5. Manadaulnaenu ninhydrin TS

Mathauaaisunasuaazden 0.5 n53 ldlu centrifuge tube 1@ ethanol U115 20 Hadans
Uagnuninu 5 10l nspsdedd thansazanaiinsasldizanes 1 iaddns 1dlunaaanaanuds ninhydrin
TS 2 wee wanlinny uanhlumldsauly water bath (una 2-3 wi

6. Thin-layer Chromatographic Test

#1388 8NINIFIY

~ sinapic acid: 8zae sinapic acid Wwtin 10 faansy luh 0.5 185803 (A methanol
USuas 1 §adans wanlinnu

- lepidine: Yia lepidine 10 ulA5805 1 methanol Us1nas 1 Hadans uanlwiznnu

d13azalanlag

1. MadhandaisuuaIuaazden 1 n5N AN ethanol Usinas 5 Nadans wehu 5 Wi
sanal3lianaznau ssazmedulamhlunasaudaluda 6.1 uaz 6.2

2. pthaNdaiguLaIuaazdea 5 N3N ldlunsieusn Win petroleum ether (40°- 60°) US1Nas
30 fiadans wehwu 15 Wit sanal3lianeznay Wt petroleum ether aan 1hlUdfiumsaamu’s
Tusia 3 dhummhluaiadade methanol 2 A% Asias 25 83503 udazASINTRIENhaTIRAT e NTINAY
i lUszimeuiaui water bath azane residue e dilute hydrochloric acid Usunas 30 Nadans oneld
N8 LENFNAME ethyl acetate 2 a1 asiaz 30 adans Iy ethyl acetate 11 lUseiauriauy water bath

Y ]

azane residue @18 methanol 3305 0.5 §a3ans (ansazmudingha A) Hu aqueous M itHluaame
ammonia TS Wazafaae chloroform 2 A9 A8z 30 1185305 INHU chloroform 1 lUsEMEUS
Ul water bath azane residue @28 methanol USaas 0.5 Jadans (d15azaramad iy B)

3. U petroleum ether Mn%a 2 1hlUszimeusiasuy water bath azang residue @18 methanol
Usues 0.5 §88a0s (asazareaiagi C)

4. Mepthndafisuleiuaasdan 5 n3u WuaIarasaIgIu lepidine USuNas 1 Nadans
acludhadhe uanlsishiu aiaee petroleum ether (40°- 60°) USNA5 30 Hadans wehww 15 W aanals
Tianaznau wenu petroleum ether aan 1 lUszeusiaun water bath azae residue 628 methanol
Usuas 0.5 §88a0s (asazaeaagie D)

6.1 Msnadaumaniilasinlounsuafinidiuie (Thin-Layer Chromatography, TLC)
WAIESINANNNE AT BULAIGIE ethanol uazlHieuan toluene : ethyl acetate (9:1)

IhansatannwEafeuLaIals ethanol Usines 20 lulasans uanuuwsy TLC fimuaas
silica gel GF254 1hunu TLC ldly tank ﬁﬁﬁwmﬁ'uﬁaﬂsxﬂauﬁm toluene : ethyl acetate (9:1) Uaeh
tank tilthenadauildasezma 10 wuiues mﬂﬁ;m'%'uﬁ'u ki TLC aanan tank #eliusly hood
wdnhluasiaaaudasinemiu anisaldehyde TS ud1aufl 105 asFnwaded vy 5 1

6.2 NINAdaunlIalaalaunsyuaiafIue (TLC) 289d158nAINNEALHaNLAIAIE
ethanol uaz’lﬁ'ﬁmmﬂn acetic acid : toluene : ether : methanol (18:120:60:1)

hasazaaanasgu lepidine Usines 2 lulasans uazansanannwdaiieuuaseme ethanol
U505 20 lulasans uduuuwiy TLC fanudis silica gel GF254 1husu TLC 1y tank fifnen

duUsznaume acetic acid : toluene : ether : methanol (18:120:60:1) Uarh tank (Waihaadaud

NSAIATNINNENFASMTUNNE
o o 4 o L
Ui 56 atuh 3 nsnmAN - Auenay 2557 1



Physico-chemical identification of THIAN DAENG Chitra Chaiyawat

T@szaema 10 wufwes NngaEudy sy TLC aanan tank dvlifuisly hood udnhluanasauds
1henwy anisaldehyde TS w&hauit 105 ssrwalded vy 5 17 uazaTIRdBUMEINeWY dragendorff TS

6.3 MINAFauMelAsaNlawnsuaHninuN (TLC) gavansanannmaatisuuaadSauiisu
AUEIININIFIU sinapic acid uazldihenusn chlorofrom : methanol (9:1)

1A TaL8NATHIU sinapic acid USias 2 lulasans uazansazaamade A Usines 5 lulasans
UFNUULHY TLC fanudae silica gel GF254 shusiy TLC 1dlu tank #ihendudiUsznausis
chlorofrom : methanol (9:1) Uaeh tank Lﬁ'afwmmﬁauﬁlﬁizmmq 10 LHURNAT mna;m‘%'uﬁu UIRU
TLC aanan tank fsliunaly hood udnihluasinsaulaesslazes iodine ¥msnagaudslagmsanass
NN (spot) b Rf value @590V sinapic acid 8 methanol wawd3autiisu ultraviolet spectrum
YOI IINAGINEMNAUTNINIFIU sinapic acid

6.4 MINAFAUMELATINALNTNTRAFILN (TLC) 2a9asananuaaieuuny (a1sazans
fhate B) wWisuliisuiuanssnnsg v lepidine uagl#ienuan chlorofrom : methanol : ammonia
(90:9:1)

ihasazaneanasg lepidine Usinas 2 lulasins uduuuusiy TLC fimude silica gel GF254
wazansazanesiathe B Usanas 20 lulasans uduuuwsiy TLC fimuse silica gel GF254 THiflunauem
Uszanar 2 wudims shwsiy TLC ldly tank #iflthenuendudausznaudie chlorofrom : methanol :
ammonia (90:9:1) Uaeh tank datheueniedauiilaszezne 10 wudwes mﬂﬁ;m%'uﬁu UL U
TLC anan tank fsliuialy hood udniluasrasaulaewudenihen iodoplatinate TS

6.5 mMInagaumalasanlaunsuziininue (TLC) wasdsannnudaiieuuns (ansazans
o C uaz D) wisudisunua)sannsgiu lepidine uazl#hienuen chlorofrom : methanol :
ammonia (90:9:1)

hasaznaanasgu lepidine Usanas 2 lulasaas uazasazanaiadne C Usines 10 lulasaas
udvuuwsiy TLC fimuehe silica gel GF254 vhusiu TLC ldly tank fifithenugndusisznause
chlorofrom : methanol : ammonia (90:9:1) Uar tank diathenueniadaudilastazne 10 wuAwns
NNAENFY 1wty TLC aanann tank fsliusitly hood udnhlasaaulaevudehen iodoplatinate TS

W

1.  MINAFaU mucilage AAMINBINIUDN mucilage uaztlaLiy ruthenium red TS mucilage

2. mMnadaulisennu acetic potassium iodobismuthate TS tiaaznauUdeN
3. ManadaulfiennunIauaze
3.1 Manadauljiseniu dilute nitric acid Padthmauns uazilamnlviaudaludhmauns
slasuiudindas
3.2 MnadaulA3esu sodium hydroxide TS adndasduriui
4. MINOFBUBYYS cyanide uaz sulfide WOFAIUY strip Uae strip fiuheaninnnuasadinm
45 1071 Liladag ‘) weathendilsznaudie M hydrochloric acid 1 §88a805 waz iron (III) chloride TS
2-3 0 BIUY strip Hen VY strip azmelundantuiionasfguazinay hydrogen sulfide uaziinanGy
viaddeivane strip

=7, NININTHINENENFASMITUNNE
T UN 56 AU 3 nIngIAN - NueNaY 2557
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5. mynadaulf3eniu ninhydrin TS Wedahdu
6. Thin-layer Chromatographic Test

6.1 anwaznalasanlaunsuuasansanannudafisunnsdis ethanol lagldiheuen
toluene : ethyl acetate (9:1) wmmﬁahﬁmmuﬁwmu 6 LU (mwﬁ' 3)

6.2 anwarmelasanlaunsurasansatamnnuEaioulass ethanol Taglsheuen acetic
acid : toluene : ether : methanol (18:120:60:1) Lﬁammaauﬁmf’]mw’u anisaldehyde TS ASANANNNGA
Wiguuasnugadindaauiiuiu 4 duvis wezamadaudieieny dragendorff TS asafaan
wdafeunamuading 1 dumis uasgedimdesduuuiudindasinnu 4 duwmis lingedduiidumis
@591 lepidine (MW 4)

6.3 anwarnNlasinlaunsuzasasanannwdaisuLaulSauiisunUasINATEIU sinapic
acid 1#1heusn chlorofrom : methanol (9:1) tiiaasrasaumslduassansililatan (ultraviolet)
fenuemeay 254 wluwns wm'wﬁagﬂﬁuLLaq“?iGhLmﬁqmqﬁumimmgm sinapic acid (MWA 5) uaz
slﬁﬁﬁwmaawumﬁ'ulaﬂm iodine MNAUNUNUSIININTFIU sinapic acid (MW@ 6) uaz ultraviolet
spectrum ¥84EENANNIANINGNIN maximum absorption it 310 wluwas ANAUNUFITNINIFIY
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ANEMIBDEN

sinspic acid
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sinspic aci
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i 5 Tassnlaunsuresansanannwaniisunas  awi 6 Tasanlawnsuasansanannudaiieuwas
(@sazaealade A) wWisusunuasinasgiy  (@sazasalad A) wWisuisunuasnensgiu

sinapic acid asradaumelaussvansiilalan  sinapic acid asadaulaamsaslaved iodine
AeNNENMIAAY 254 NLUNAT

sinapic acid

#15800n spot N Rf value
@9NU sinapic acid

"I -
250 290 330 370 nm

Wi 7 wWisuiisu Ultraviolet spectrum $¢%iN sinapic acid wazasanaan spot 1 Rf value
@540V sinapic acid lugsanannuaaiieuua
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6.5 1ASNIALATNYBIANTENANNNAANEULAY (aTazanaainge C) wWisuisunuans
1035371 lepidine 13quagmﬁshumim5ﬁu lepidine (mwﬁ' 9)

6.6 ANBUNNIATINIALNTHYRIANTENANNNAALHEULAS (acid fraction) wWisueunu
#1381993)U sinapic acid Toelgheueniiiidiunanaas chlorofrom Wwas methanol $a8U 9:1
(MW 10) waze hRf ﬁuﬁmlﬂu@iﬁwmmgmmaqulwﬂm (Thai Herbal Pharmacopoeia Volume
111, 2009) m‘mﬁ' 1
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hR hR
100

50

(A
1
o

II

awil 10 TasunlaunsueesasuIasgIu sinapic acid t3auiisunuasanaainudaiiaunes
(acid fraction) loglfhenuenniidiunanzas Chlorofrom waz Methanol da51du 9:1

1 = #9598 NINTFIU sinapic acid
2 = @SANAMNNAALNLULA (acid fraction)
I = desgmeldusdannblawaianuennadu 254 inluwas

II 84la iodine

M54 1 wdeeAn hRf vesansanadntieuuns Lepidium sativum L.

M3AIIEDU

90 @ hRf uaadans hlawae amdaudigle Todine

254 INLULNAT
1 7-9 Auuas Hhana
2 12-13 Nue -
3% 27-29 fuuas ﬁﬁwmaamuwu
4 42-44 - Fndoweau
5 45-47 Aue -
6 75-117 Nuen fhma
7 86-88 Nuas dndasoau
8 94-97 TGN Shna

*sinapic acid
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Poiiguuanaziiomsnasdiilagniui wazyUjaseniu ruthenium red TS Tdany ansdu 9 Nnenu
uwuluiisuuas wu s1sUsznaulungu alkaloids asvnUZA3eNU acetic potassium iodobismuthate TS
a I o Y J . . 4! o v . o
waduasnaudduuazarsngy isothiocyanate Fasuandiliayya sulfide uas cyanide Mnsnaday
Taeld paper strip dnduayaa sulfide azifadafitioduuu strip asue 5 niiwsnihiu Fuiennujize
2a99UYd sulfide (dz sodium hydroxide waz iron (II) sulfate ﬁ‘*quasuiuu strip el iron (II) sulfide
Wagnnsa hiudalalasaudaldnindumms dueyys cyanide 9:1U{A3eNAU sodium hydroxide,
iron (II) sulfate, iron (III) chloride TS waz hydrochloric acid (Prussian Blue Test) lWatdennsa
0¥ o o ) . d . N « v d .
FhQuiuae strip uazazwuvy strip anamehuludszana 45 i Tumsnedauedeaddeu strip

o A v, =~ ° v o aaa 1 . a oo N oY A
NN 15 WA (WalWil iron (I1) sulfate iiNeawadnsumMUiisenivayya cyanide Mafaddeinsadnty
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AJuagfiui3anas cyanide Mifludiodne ddedadiviine cyanide vosaslddien drhageiivimna
cyanide innagldahi@u uanmnilssusznauluiieuuassunuiasendu dilute nitric acid Hafhmauns
WazrnUAASENAU ninhydrin TS dadi 1hdu endennesdusznauiiiulusiudmuihundluwdaiy

msasrnanansalimuei-Wandvaaisuuasleeis Thin-layer Chromatography (TLC) wWuh
Fnwazmalasinlaunsuueasatannudaiiouwnids ethanol Tagldiheuan toluene : ethyl acetate
(9:1) diansaaaudethenmy anisaldehyde TS Wu@dNNEARUNIUIU 6 LU duhenuen acetic
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sinapic acid wa lepidine agw3ali Tasmst3auiisu Thin-layer Chromatogram 2a3a3analy acid
fraction NUAMININSFIU sinapic acid uazasanaly basic fraction NUATNIATFIU lepidine NNMNS
w3suifiau Thin-layer Chromatogram 28460581 14 acid fraction AUEIININTFIU sinapic acid WU
idiensaseulasdasgmelduassannhlawafianuenaiu 254 wluwes msanaveudaiisunaswuge
fuuaeiifien Rf 059fU9an@sgu sinapic acid uazlidhmatuzuwilasalouss iodine wuidedudy
§1301933)U sinapic acid Lﬁaﬁ’ﬁgﬂé’ménmmaawia‘[@amsaﬁ’ﬂﬁm methanol wazihly scan e UV
spectrophotometer W‘l_l’j’l'igﬁlﬁ\‘mé’l’sﬁ maximum absorption ﬁ 310nm mqﬁ'uﬁ’umsmmgm sinapic acid
WaAIINEIN501Y sinapic acid (WuaswSeuiiey (marker) lumsasiatenanwalindaiiauwalas
Thin-layer Chromatography laghumsilSeuiieu Thin-layer Chromatogram PRI TINANNLNAR
(suuaslu basic fraction AUEININ53IU lepidine ﬂﬁﬂgiﬂﬂwu lepidine Tughsanamnuaatiieunns
munesnuiissyhenany alkaloids 7 #fialuudafieunss® uauiiiadihmafiu iodoplatinate TS
o1y alkaloids ziladuiinuluwdaiiouuas
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lepidine avludnatawdaiisuuasunaziden uawnmsanaae petroleum ether (40 60°) losnagauaiug
fulifushasilildidnansdanan uamsdnmnlaiwu lepidine ludagheiidnen Tunsnuiissyihluwde
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\fienuasdl lepidine Yuszyiuflu imidazole alkaloid lepidine®®* #fignslasashauandsnngaslasash
209 lepidine (4-methylquinoline) ﬁﬂ‘iﬂﬂgiu Merck Index"® ue p‘?ﬁﬁwqmﬁﬁ'ﬂﬁdamlﬁ'@fﬂﬁw imidazole
alkaloid 89n waaue lepidine Jvhlvdtiamsiinlafialagaslaseasnewes lepidine (4-methylquinoline)
uaz imidazole alkaloid lepidine gﬂﬁ 11 uag 12 ﬁagawamsmaaumqmﬁ—Wﬁﬂﬁﬁﬁwmiﬁnmﬁ%ﬂﬂﬂ
Ussnaumsinsanluidamsanaandnsaimanii-idndueamdaiisuuas davssgludmainessu
enayulnslnadaly

N

/

\
CH,4

Mui 11 gaslasaa$ewas lepidine (4- methylquinoline) mufiUs1nglu Merck Index"”

@EJ@L 4\“3

HN\J

Mnil 12 gaslasea$ewes lepidine luifieuuauily imidazole alkaloid® '

a3

9

FFanaendnvaimuaii-iandauiieuues Taavhliiiamswasdnas mucilage Wagnihuas
Lﬁﬂﬁﬁuwﬁu ruthenium red TS, ﬂ’l’iﬁ’lﬂﬁﬁ%ﬂ’ltﬁ@laﬁu dilute nitric acid, sodium hydroxide TS sz
ninhdrin TS, ﬂ’]‘iﬁ’lﬂﬁﬁ%ﬂ’ltﬁ@lmzﬂa‘t‘lﬁJ acetic potassium iodobismuthate TS, mM3inadauauya
cyanide wag sulfide logAs paper strip wazmsiU3autiisu Thin-layer Chromatogram 2aNasananu
A5M19557U sinapic acid ansoliiuisanaendnusoisayulwsiiisuuacld wasludomiihindnm

Taiwu lepidine Nignslaseasruily 4-methylquinoline
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Physico-chemical identification of THIAN DAENG Chitra Chaiyawat

Physico-chemical Identification
of THIAN DAENG

Chitra Chaiyawat
Bureau of Drug and Narcotic, Department of Medical Sciences. Tiwanond Road, Nonthaburi 11000
Thailand.

ABSTRACT THIAN DAENG is the dried mature seed of Lepidium sativum L. (Garden Cress).
Ithas been prescribed in over 80 traditional medicines registered in Thailand. Various chemical
identification tests have been conducted and the following tests were found applicable as methods for
identification of THIAN DAENG: swelling test of mucilage in water; color tests with ruthenium red,
with nitric acid, with sodium hydroxide, and with ninhydrin; precipitation test with acetic potassium
iodobismuthate; tests forcyanide and sulfide ions using paper strip method; and Thin-layer chromatographic
fingerprint of THIAN DAENG extract compared to that of sinapic acid. To confirm the presence of lepidine in
THIAN DAENG as reported in the previous studies, the Thin-layer chromatography technique was applied.
By comparing the chromatogram of the sample extract with that of lepidine, it showed that lepidine
was absent in the studied samples. It was also found that the chemical structure of lepidine reported
in the previous studies belonged to imidazole alkaloid group which was different from the chemical

structure of lepidine existing in Merck index.

Key words: THIAN DAENG, Lepidine, Physico-chemical Identification
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Wasnnennnayulwsludydevanuienddueninsznsnasrsagudaadauliiinsldinaau
lulssnennazeamesy wast w.a. 2554 Wamamssinmylugludssinalng nenamlinmsunsnszane

a g a 1o v v & = & g & o & a N
wadlavenduisligdunadanlannau msdnmindunmsesaseumsvudeulaneninuazzayaunid
Tugnnnayulwsnguenunulnavdaeunulunn meldlasimssiavantsziuaumnuazinasguuims
auen legatuneuazingania nsningmansnisunng serint w.d. 2555-2556 LiNaUssiiin

v Y & 0 & a o o PP v v

anulasasaarumslutaulaveniinuasiaqdunid  ennd@nmasauagumsldenmungneinsuadlse
7 ngn Ao eudld endnwmanmsmeszuuluadeaulaiio ednmaimsszuumadumela erdnweins
PNIZUUMAAUDINS EIUTIMBINTHBdEE e15nHINITINgRMmMans-usnxIne uazensnueIns
menaNLiiauaznszgn laun suendaavan eduniaal eudldinnn evalnwins emenualng

gmaNN NN dszazasuis e1910Us5U enndeslaayns endszazlng wazenanass

28819

dednmanayulwsnguenunulnsvasunulunalutyfemanuianaildlulsimwena
ypemasgilueindalaslsaneiamasgiiuau 17 s '51LLunL‘ﬂu‘[iqwmma‘i‘;mammmnagulws
Tumawile 4 wiv Maeziuaanlewnila 3 UL MARLIUBEN 2 WY MALA 6 WY LAZAMANAN 2 WIS
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Safety of herbal medicines in the National List Chitra Chaiwat el al.

1. msmnaﬁtmw%nﬂuﬁ]auwmmsm‘g (As) ez (Pb) wazumantian (Cd) ﬁlummnmgu’lws
Tae1435 Atomic Absorption Spectrophptometry, Graphite furnace"”
A ~ o
thrasiauazaUnaal
- @384 Atomic Absorption Spectrophotometer US#% PerkinElmer 'g'u Analyst 800
- 1A329% (Analytical balance) nAllgn 4 Munya USEN Mettler 3u AT200
- ewnddnansuuIsEasazmemaNlumAeNzimusinalaveviin ¥iia high density
vy v a ' a a vy v v H & o I v s v v
Taameansa luasnlaswslunsaluasn 10% Wy 15 W9 WAIENMILINAUDN 2 A9 waAN lLrenau
hanlgFnu

- 9zeenNIsy Whatman No.1

mimﬁuaxm‘smmgm
- Nitric acid (AR grade) U540 CARLOERBA
- Palladium (Pd) 10,000 mg/L, AA grade U5%% PerkinElmer
- Magnesium nitrate solution 10,000 mg/L, AA grade U5#% PerkinElmer
- Mixed standard solution (As, Pb, Cd) (AA grade) U5#% PerkinElmer
~ YhnduW3eth Type I, resistivity >16.0 Mohm 9101384 Elix 20 U340 Millipore

MaLeIBNEIIAZAIBAIDEN

Q'J v ?)’ L | L = I'd = aa =

Fanayulwswihvinuduey 0.25 nsu ldlulinnes (beaker) n39gewing 100 §adans 1Hx
Nitric acid: H O (1:1) 5 #iadans Yadininasaenszanuniin mmstasdaauuanaslainuu 3o wi

& 2 v v o o A v v a L. . A aa ap o Xy a

anas aefieliliEulnaidsenugamniivies uaufis Nitric acid 5 fiaddns Yadininasamianszaniniin
MmnsgasdasuusNatlaidauy 90 il wisaumayulwsgndesaaravng crassazazadlumie
YsulBinasping 50 iaddes UsulSinasmeinnaunsain Type I ansazaeguinlunsasloaldnszanunses
Whatman No.1

AMSLHTANEITAZAISUUIIA
LT NAULA N UM SLHTENFNTAZAIIFIDLNNLE LG DT FIUHNFNYDIFITAIDEN

NILHIINEITAEAIININIFIU
= Yy v v & v v v '
w3snasazanannIPuliianndnduresasny (As) uasazn (Pb) 50 snlunuauaiu uas
waaLien (Cd) 2.5 aanlunwuaudiu

IEMINTINIATIEA

ATNNPNINATTIUNNANTALANENINTTIU UFMIANNFNNUTIEUTNAMIAANFULTIUAZANNTNTY
2a4lane TmﬂﬁmummmL“Zl'uﬂ'uﬂzlmmim‘guazmﬁ"awhﬁ'u 10, 20, 30, 40 Waz 50 @YULUWUAIUEIY ANN
WNTUYBILAALIENYINNY 0.5, 1.0, 1.5, 2.0 waz 2.5 @ ulunuaIuaIu T80 UUMITNNUYBIAS D
TWideanasaraemnassuan ludd wazmvuaanuluduaswwan NWINassIugNipewhA 0.995 La?
AeNeHMUTIn I InY Az wazuaadanluasazanadmadwlasaununwanasgiu dnnzmsmli

(NNDLHDNAIONTN
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Elements As Pb Cd
Wavelength (nm) 193.7 283.3 228.8
Pyrolysis temp (°C) 1200 500 500
Atomize temp (°C) 2100 1500 1500
Matrix modifiers 0.005 mg 0.003 mg 0.003 mg

Palladium Magnesium nitrate Magnesium nitrate

msdsziiuua

1°Z?'Lﬂm5ﬁm1u@i’ﬁmmsgmmaa\gﬂwﬂm (Thai Herbal Pharmacopoeia 2009) wazdsemeainay
AnznsIuMIamMaazen ssylsinalovsminfisanliondelundasasiennnayulusldud mamylubu
4 dludau azmlaiiu 10 suludusu wazuaadoulihiv 0.3 dalududi

2. msmaaﬁmswﬁmsﬂuLflam%yaagﬁun%ﬂﬂummnaaguvlws(“)
Taauazaunsal

a"liazmﬂu,axawwsl,'gmﬁ;a

Buffer Sodium Chloride-Peptone Solution pH 7.0, Tryptic Soy Agar, Sabouraud
Dextrose Agar with Antibiotics, Fluid Lactose Medium, Fluid Enterobacteria Enrichment Medium,
Crystal Violet—Neutral Red-Bile-Dextrose Agar, Fluid Casein Digest—Soy Lecithin Polysorbate
20 Medium, Mannitol Salt Agar, Baird—-Parker Agar, MacConkey Broth, MacConkey Agar, Levine
Eosin—-Methylene Blue Agar, Fluid Tetrathionate Medium, Rappaport Vassiliadis Broth, Brilliant
Green Agar, Xylose—Lysine—Deoxycholate Agar, Bismuth Sulfite Agar, Columbia Agar, Reinforced

Medium for Clostridia, Triple Sugar—Iron—-Agar, Sheep Blood Agar, Egg—Yolk Agar

{dagaun3dinasgu

Escherichia coli ATCC 8739
Salmonella Abony NCTC 6017
Clostridium sporogenes ATCC 19404

Lﬂ%’laaﬁauasqﬂnsnf

Fan Filter, Laminar Flow Cabinet, Water bath 42-44°C uaz 80°C, Incubator 30-35C,
20-25 C waz 35-37 C, Lﬂ%’aﬁqmmamﬁﬂm 0.01 N5%, Pipettes, Micropipettes, Macropipettes,
Petri dish, Glass bottles, Loops, Needles, LﬂéaqLmﬂﬁﬁmL%yaagaw‘%sfé’m‘[uﬁawmu’%ﬁw bioMerieux
51 VITEK 32 uay VITEK cards

'iﬁmsmﬂ'%mmuawﬁmwmtﬁaq'ﬁun‘%ﬁf
m573USume Total viable aerobic count 1435 Pour plate laginag1e 10 N3 139

Tvilu 107 84 107° e Buffer Sodium Chloride-Peptone Solution pH 7.0
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Safety of herbal medicines in the National List Chitra Chaiwat el al.

Ywadageiiaaneudd 1 fiadans ldunzdaly Tryptic Soy Agar 2 plates A anila
AT Ui 30-35°C luna 5 Sundatasni ilasinsetudeld Tihivsuulalail wdrduam
Usmnaudauuadideludai 1 ndu

Yaghathafiidoneud 1 aaans lmwnzdaly Sabouraud Dextrose Agar with Antibiotics
$10u 2 plates FauiaNNENTY U 20-25°C Hune 5 Su tusnulalail udrdnamnusin
B ludhathe 1 n3u

#573U51n e Enterobacteria 1302889 10 NS4 iy Fluid Lactose Medium 1%asu 100 8adans
Undi 35-37°C Wunan 2-5 s Feandedids TWdu 102 8¢ 107 Ywasratailideseudihly
LWWL%WBELL! Fluid Enterobacteria Enrichment Medium @1aaNzuas 1 ¥aaa ‘U'N‘ﬁ 35-37°C {lunm
24-48 il udnhamz@avy Crystal Violet-Neutral Red-Bile-Dextrose Agar Unfl 35-37 C
Wi 18-24 %"ﬂm uwlanau3snm Enterobacteria lu@iaene 1 n5u lagg1uamainmsie Probable
Number of Bacteria

Escherichia coli 1#@a819 10 n3u 13aa19laansiia Buffer Sodium Chloride—Peptone
Solution pH 7.0 1¥asu 100 fiaddns Jwadiadeiidaaeuds 10 dadans ldlu Fluid Casein
Digest—Soy Lecithin Polysorbate 20 Medium 100 fiaaans Usdl 35-37°C (flutian 18-48 il oot
fivaud 1 793305 161y MacConkey Broth 100 183805 Undi 43-45°C (Hunan 18-24 1113 wdrdashan
iUy MacConkey Agar Unfl 35-37°C Wuna 18-72 il dhilidedulihdefasdomnzuy
Levine Eosin—-Methylene Blue Agar U'N‘ﬁ' 35-37°C tHunan 18-24 %"'ﬂm

Salmonella spp.iﬁﬁ?ﬂii’lﬁ 10 n5u1ldlu Fluid Casein Digest—Soy Lecithin Polysorbate 20
Medium 100 §188805 UN# 35-37°C {lunm 18-24 1l uduenmnzdeseluvasenagay 2 waan
‘ﬁlUSiﬁg Fluid Tetrathionate Medium waz Rappaport Vassiliadis Broth viaafaz 10 §aaanI ﬂu‘ﬁ
35-37°C luna 18-24 1l Lté'ﬁqﬁwml,wnmﬁyauu Brilliant Green Agar, Xylose-Lysine—Deoxy-
cholate Agar uaz Bismuth Sulfite Agar Un#i 35-37°C, 18-72 #2131

Clostridium spp. T#feee 10 nSu @e9028 Buffer Sodium Chloride—Peptone Solution pH
7.0 l¥asu 100 fadans Yuadratiideaeuds 10 fadans ldly Reinforced Medium for Clostridia
117U 2 waan waaausnill heat shock 7 80°C, 10 Wi wazyh liEwuT wasad 2 lidaslianudou
Und 35-37°C Tugnmzlfeme 1-4 Su nzd@auy Columbia Agar ild gentamicin Unfi 35-37°C
Tugame13mme a8 $alae 1hdaiisedamnzuy Columbia Agar 1121 2 plates plate usn Unfi 35-37°C
Tuannzl$oma 48 %lua plate fidos Unilgamgii 35-37°C luannziionma 4s 7l

NTIUSUHD
M1150153aW) Escherichia coli, Salmonella spp., Clostridium spp. 8UgUNaN218I5TILAN
(Biochemistry) wazangia3aauanyiaiioqaunidonluie VITEK 32

- T NIASATHINENAFATNISUNNE
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AN B wazane

msﬂ‘sztﬁuNammﬁiwmmgmmaqﬂwﬂm (Thai Herbal Pharmacopoeia 2009) 6463

Total aerobic microbial count

Yeasts & Moulds count

Bile-tolerant gram-negative bacteria

FEscherichia coli

Salmonella spp.

Clostridium spp.

IN

2 x 10°/g

IN

2 x 10* /g

IA

10°/g

Absence/g

Absence/10 g

Absence/g

WNa

matuidauaany azm wazuaadenluennnayulnsininu 156 agnasanumsudauganh

MNATIIU 4 N3V 6 1REN (Sagaz 3.8) laawuludauasnygananaspulumsuendemvan 1 daeen

wulwdauasmgeninmnaspuluaivenveninlng 2 dredn nudulauuaadisngaininnasgulumsu

Y v QJ ) k4 e ] -ﬂl
El']LLfﬂ‘ll‘Vi']S'lﬂ 2 MIBEN UazeNUszdzNziin 1 MoeN (9NN 1)

5197 1 madudauany azm uazuaasnluennayulng 156 drat

4 UIY UIY AUAUDY USinasfinsiany

foun PR fhaghad  Tanei wawiinasgur dluaudiu (ppm)
BN 5 1 anIny Taiwu-115.0 0.1-3.9 0.07-0.20
gNauUNaan 32 - - Taiwu-o0.4 0.0-3.3 0.03-0.19
A 15N 18 2 waatlen  ladwu-o.2 0.1-5.4 0.02-0.50
gvaNuilng 20 2 Az Tiwu-o0.3 0.3-13.9 0.05-0.25
EVNDUNWNINT 5 - - Taiwu-o.2 0.3-1.9 0.01-0.20
envaNtla 2 - - Taiwu 0.1-0.4 0.10-0.19
enUsEazuzIIg 20 1 unatlay  lauwu-o0.3 0.2-1.3 0.01-0.51
EBNAUTIAY 11 - - Taiwu-3.3 0-8.5 0.01-0.11
gvaeNUaayns 7 - - Tiwu-o0.5 0.1-1.9 0.03-0.25
enUseazlneg 24 - - Taiwu-o0.9 0.2-2.1 0.03-0.24
ENENHET) 12 - - Taiwu-o.2 0.3-5.9 0.01-0.06
I 156 6

“naEiNasyIuMNMNIasIUEaNUlnslng

(Thai Herbal Pharmacopoeia 2009)
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Safety of herbal medicines in the National List Chitra Chaiwat el al.

mstutauadunidluennnayulnsiiuy 116 Mednananuliiunaeinasgu 7 M3y
30 69EN (Fo8a 25.9) laun MSuendumias sudldhnn emeninlng snventngsila ;s1gussau
enUseazlng wazenanas s vemsuasIanumMsUuiJauni Total aerobic microbial count, Bile-tolerant

gram-negative bacteria waz Clostridium spp. loun endunifaa envieninlng uazenuseazlwa (m597 2)

m3ni 2 msludowdagdunidlusnanayulns 116 et

Mnumeteilaihunasiingsgiut
NuuNmMuBHioveuEadUNIg

4 . . : . .
ADeN PUIU PUIU Total Total Bile- Eschericia Salmonella Clostridium
MpdgN e Aerobic combined  tolerant coli Spp. Spp.
Tadshuthouei Microbial — Yeasts Gram
count & Negative
Moulds Bacteria
count

gdeIvaN 2 - - - - - _ _
gNAUNUaN 20 7 6 - 3 - - 6
enuAlan 12 2 2 - - - _ _
evanulng 18 6 6 - 1 - - 2
ENVDNNNANT 2 - - - - - _ _
gmaNININR 2 2 1 - - - - 1
enUsrazuzIIg 14 - - - - _ _ _
EI']ﬁ'W]]UiSQ‘LI 10 4 4 - - - - _
gvdeslaayns 5 - - - - - - .
gniszazlng 19 6 6 - 1 - - 4
FNFSIT) 12 3 2 - 1 - _ _
N 116 30 27 - 6 - - 13

*Lﬂm‘z/fmmgmmuGi’ﬁmmigmmaqulwﬂwﬂ (Thai Herbal Pharmacopoeia 2009)

agﬂwamimaﬁmevfmsﬂuLﬁauTawzwﬁfﬁlummnaqﬂm mnwumiﬂmﬁaugm'juﬂm%
NATPUTENINY 02 wozuaniiien asawumsuiiouagdunid Total Aerobic Microbial count,
Clostridium spp. tae Bile-tolerant Gram-Negative Bacteria hishul,ﬂm‘*zﬁmmgm dadlusasay 23.3,
11.2 U8 5.2 MNTIGU (5197 3)

M15199 3 agﬂNam'im'sm"iLﬂiﬂzﬁﬂﬁiﬂutﬂauiaw:wﬁﬂLLasL%aﬁﬁuw%ﬂ""lummﬂmgulws

'ﬂﬂmiﬁlmhul,nmsﬁmmgm Soeay
mstudlaulavewin (AFIVIANLHNIUIU 156 caEN) 3.8
- m‘sﬂuﬁjaumswg 0.6
- msdudlauezi 1.3
- msdudlauuaafion 1.9
msﬂuﬁ'jaul,%mﬁuw%ﬁ (AFINATITHNUIU 116 BEN) 25.9
- m‘sﬂuﬁjau Total Aerobic Microbial count 23.3
~ mstudileu Bile-tolerant Gram-Negative Bacteria 5.2
~ msUudlau Clostridium spp. 11.2
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a o
AU

a ¢ & o B ' ¢
msanaienzimsduteulanzuiinlusnnnayulns wumsvudauarsnygeninnasinnnsgu
i 28.8 1 luegndigvanindalasmeatenyy 1 Madn wuduaunzmgainnasyuluensaussavuas
ﬂy = ' Y Y v d‘
envandlng wuludanuaadisngananaspuluenud ldinnuasendszasusuds eanayulnsing
& & = v < s a v ' &
mstudauasmuazuaalisngainininaspudiuniadannlsnenalumald 3 wiv anvamsvuideu
aafiannmsldingavayulwsilannuvaslgnunanimsluideulanzminludunedan wisaraiaan
msmeanuazaaingavliminzan duvasiiaidusnn Sreuladu wazdrvasiisndunadulade
asfilemavuideulanzminnndulahanhdmasiiznagmiiadu Tudsueudldhnnidmlsznauiu
N 5 gilalaun NN neuM NnuzdEaguns gl inldvhmeten eszazizwiaiidn
Usznawzauninziiuges ensqussaviidiulsznavreaniBauazinlnevan “ miuenasianums
Yuiaunsmgennnasguuasnumsludlouzagdunians Total aerobic microbial count, Bile-tolerant
gram-negative bacteria wae Clostridium spp. mwauuﬂng %ﬂu@i’l%uﬁd’mﬂ‘izﬂaULﬂuﬁﬁﬂquIWi
a a < < td' ! d‘ < ° ¥ Ya 1
54 oila wasiaay Wudigayulwsinnnduidunnuazardulddy wu Noudnren Nnzzeumna
Y a Yy o v ' Ay o v oa v ' < a o <
wZaudy udany ayulwsdundudanudulads Wy wvessiauasayulnsifisuneadn waz
MeanuazaInmn Wy Weunadl smansiuilsudinaneraiennmsldiagavayulnsan
unasUgnifimsuudaunsmuasmsneanuazaaayulns bivinsan sumsuniaumwenunasinasyu
d‘y od d‘y a N o v v a -~ a
mstudaulaventinuaz@eydunid laun emvanmninsuazentndaalaayns
= v L | (Y ' a o W o [ =] & 2
endienvanludndennnayulwslutadeavanuinaluamiuiididsenauduigayulnsnsdy
Tty a & ' v v N vy W o4 & v Ya Vv
lifisutsznauiiuusaquasgale ssysinaildlugluajvinnu 1 nsu nn 4-6 2l wazlaiaslddacany
(A1 3 7U @) Provisional Tolerable Weekly Intake (PTWI) waqmwg‘ﬁ The Joint FAO/WHO Expert
Committee ON Food (JECFA) muual3tvnnu 0.015 Jadnsuaainvingd 1 Alansy wiainu 0.002
fiadnsn daumine 1 Alansudaiu"® FuladadulSinamswydaiming 6o Alansu azlaunnu
0.129 HaanJudaiu medned@amvaninulutauasnygede 115 dluaudiu wis 0.115 Nadndu
aanin NeaziBeavasdadnlilaszymansdeuimivenuasdinlsznau Wammnalnamslasuasny
amslaaseaz 1 ndn nn 4 79l azldlhiu 0.69 fadnsuaaiu Fegeniian JECFA fvualiszanm
5 un agnlsioumsnmessiidumsmusinamamysny dlildd@nmanuzeandiody uazasdsznau
wssnsvynagludgouzaandadu +3 Fanudufivannnhasdsznavzasansvyludouzeandiosy +5
FmsmawmamsduilauuasdnmanuzeandadurssansUsznavzasansny tiiaaiumsudlusaly
anienzdmstudewdagdunidludagnennnayulnshnuuiies 116 dadn Llaean
= (g ' e T ° o a I3 & & & a o ¢ a 4
8n 40 g FUSnalaisawadmiunmsanaiwnsdmsludaue@edunid nan153tasz
wumstul auegdunid bishuwnasiinasgiuluen 7 @r5u s0 drede dadusasas 25.9 a0
Tsamenwauaaennnanulnslunnme duenfindannmaenzuasalinumsvuileu laawumsiudau
Total aerobic microbial count g4g@ 27 LN 589898NAB Clostridium spp. 13 MdEN wag Bile-tolerant
gram-negative bacteria 6 @889 MadNNATIANUMIUUIUUNN Total aerobic microbial count,
Bile-tolerant gram-negative bacteria uaz Clostridium spp. @WA MSUENIUNIEN 8IuA lA¥5In
gvanilng wasendszazlnamsvwdeudedunidasnan arafannene 4 sy ddmdsznay
oA ] o g °o v Ya 1 A4 Ao v v oa Y oo [~}
Mdudzayulnsnnduidunnadulddy druvesisndudanuiulans wazayulnsiiznadnuas
o L Ll = 1 =~ Y v = 1 -~
menuazaeen Tuendunidaniidmdsznaveasnnualvaien eudldan fiswdsznavueasnniiy
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5 %1i0 envaNnlngidulsznaureINNEaYaINEILes INTING iZe Mwiny nuasuive wazayulng
fifimnadn w Weunai mdssarlnaidulsznavzaundlne whis mhaiudes whrhuwh uasiads
mmnaqulwsﬁ% 116 $0e3 @579 lsiwuidie Escherichia coli uas Salmonella Spp. wansn lifimsuuidion
NI HrasNyEiudayadaimsdnmassianamstudiou Clostridium spp. whiiu Tuldasradigay
Wilu Clostridium perfringens w3o Clostridium botulinum Lfiaqmﬂmmﬁmmgmmmdﬁwmmgm
maagulwslwasgq'jwmmna;gulwsﬁmlajwumiﬂuL'*Tjaul,%ya Clostridium spp. \i{ssnn@a Clostridium spp.
Wien 1 wad manansasaiuladelulanainsaasieiie (toxin) wazy litienouasela

mnmsmmwumiﬂuL"T'Jyam%yaﬁgauw%ﬁwﬁ@wmmﬂ (Total aerobic microbial count) uag
Clostridium spp. lusnanayulwsdaudsgaiu smgmstudewdeduldaudtuaaunslgn ms
Fuiien maiudnuningdu anwazerauessnuil gudnvazaesyamnsitidnlumsude wazismsheny
svoaayulnsimnsanduayulwsudassiio ayulwsunegiionbisansonenuazaalasmadinh
aanuafifnadninn wiamamahaahligademsdidny mamiadesaunidonldfdunuanunaliu
10 Alawnsd unu maduayulwsdasussglumausiiazaauasiloain vananilamwaiianme wu enusou
AN LﬂuéqﬁﬁaﬁﬁﬂﬁlﬁﬂmmJ‘a"ﬂuuﬂaﬂuﬂ%mmmséwﬁ’ﬂgLLazLi'qmsm%muLau‘[mwaq@azﬁuw%ﬁ
Feasiiuadannmwansingiunazuansamildiguiucs

ilasnniagavayulwsnouvdnlgniiamwgiivssmauazamwinndonuandeiu asiissddny
Tivhdu fSdgmanmatudauduezaas Tovewin ensuwas ssfivduq uasmatudaudaqaunid
mamuauaamunnnayulnsiimsiumstuddunmsiaingduayulns dasiimsnnadaunaaud
wzmasdmanulng Hudumaanaseumsiotu msdaantu anamaludaulaventinuazeqdunid
Foyamsfnmanudasasszasmanayulnslutydevdnuiendluasell anhludamsanudesuos
Woussgumwiiiaduasasuilaalildfumiiianmmuuasianads wasliilsznaumatssumiadndu
mhsnuiiimdasamaizuasianyy iaUsulgeismamuauaumwingauuasmandaenanaulns
mandninaeismsialumsuaamannayulwssesasdmsainiialan® fumssziugaummwenanasulnsg
wianfumsnssduliiiiamaidouazwannidmsmuauaaumwlussduiisanurasanataiiulseTood
Tumswanngammnssundamayulnsmelulssne siuayumsianauasassssuuashsudiam
fuiassgamatsznadnmanil

GRNL

9

msdnwmenulasadszasnnnayulnsnguenuuulneviseunulunalulyiovanun
lalulssmemnazasmads wumaludaulonsmingsniunaminassudasar 3.8 Tuen 4 iy laun
endevion evieannlng sudlinnn wasenssazusuwds hagend@evesiiasanumstuiioumsvygenh
nasinaspuiheniindalaamaensu msdnnamuzesniadumasnavyiinTiany uasmamgmstuilou
iasiiiumaudladel dudateiinnawumstudiounsm wazueafsnganiinasianassu Wuen
fndannlssmening 3 uis lumald aumgaafannmsléiagdunnundagniiimstuidioulonsdana
Tudunadenuazmanemuasaaiogivliminzay mstuileuiasdunidonanuliiunausinasyu
Jear 25.9 Tuen 7 sy laun endumidar swdldhnn emeninlng ementhsmla emgussay
enUszazlng wazenavas s LLE\SEI’W}ﬂG]e‘l%J‘IJGI‘S’NIﬂW‘IJL%a Escherichia coli, Salmonella spp. 482 Yeasts &
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Safety of herbal medicines in the

National List of Essential Medicines

Chitra Chaiyawat Jiranuch Jamtaweekul Santipong Wongpentak
and Prachyaporn Inthongkaew

Bureau of Drug and Narcotic, Department of Medical Sciences. Tiwanond Road, Nonthaburi 11000 Thailand

ABSTRACT Herbal medicines in the National List of Essential Medicines are medicines which
the Ministry of Public Health encourages their use in government hospitals as an alternative to relieve
symptoms or treat dieseases, as well as, to replace imported medicines. During fiscal year B.E. 2012-2013,
Bureau of Drug and Narcotic, Department of Medical Sciences carried out a project on quality assurance
of herbal medicines used in government hospitals by conducting safety studies consisting of tests for heavy
metals and microbial contamination in herbal recipes, specified in the National List of Essential
Medicines. Those recipes were herbal medicines in the following categories: antipyretic drugs, drugs used
in symptomatic treatment of circulatory symptoms, respiratory system disorders, gastro-intestinal
tract disorders, anti-diarrheal drugs, obestetrics and gynecological disorders and drugs used in
musculo-skeletal symptoms. The recipes selected according to the mentioned categories were
Ya-Khiewhom, Ya-Chanleela, Ya-Kaekaiharak, Yahom-Navakhoth, Yahom-Thepachit, Yahom-Bum-
ronghuachai, Ya-Prasamawang, Ya-Thadbunchob, Ya-Leongpidsamut, Ya-Prasaplai and
Ya-Sahastara. The testsfor heavy metals and microbial contamination were carried out using atomic
absorption spectroscopy and Thai Herbal Pharmacopoeia’s method, respectively. The results,
evaluated according to the Thai Herbal Pharmacopoeial standard criteria, showed that 3.8% of 156
samples, 4 recipes, including Ya-Khiewhom, Ya-Kaekaiharak, Yahom-Navakhoth and Ya-Prasamawa-
nghad fand arsenic, lead and cadmium levels higher than the acceptable limits, where as, 25.9% of 116
samples, 7 recipes, including Ya-Chanleela, Ya-Kaekaiharak, Yahom-Navakhoth, Yahom-Bumrong-
huachai, Ya-Thadbunchob, Ya-Prasaplai and Ya-Sahastarawere found to be microbial contaminated.
The recipes passed the acceptable limits on heavy metals and microbial contamination were Yahom-

The pachitand Ya-Leongpidsamut.

Key words: safety, herbal medicines, National List of Essential Medicines, heavy metals,

micro-organisms
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Risk Assessment of Light Filth in
Rice Noodle

Tanongpan Satjapala Kuntong Pednog Kokeiat Sarttarin

and Kanogwan Toonsakool

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi
11000 Thailand.

ABSTRACT Noodle is a historical favorite food. Besides it is a value added product which is exported
to many countries, included the United States of America (US); one of the main market. Whereas there
is no information on light filth in noodle whilst light filth is an objectionable matter; such as rat hair,
cat/dog hair, insect fragments etc. And it occurred that US. Food and Drug Administration detained
the Thai noodle consignments because of this matter. Therefore, in 2553-2554 B.E., Department of
Medical Sciences undertook risk analysis of light filth in fresh and dry noodle, 50 samples each and 6
sub-sample each sample. The results shown that every sample was contaminated by light filth. The risk
ratio of light filth between fresh and dry noodle which fail defect action level (DAL: 225 insect fragments)
was 2.63 (58% and 22% respectively). The average of rat hairs, 0.1-1.3 hairs, were below DAL (4.5 hairs).
The preventive measures against elements that lead to contamination is the most important aspect.
Such measures start with raw material control, good housekeeping, closing all openings for pest
exclusion and personal hygiene. For fully effective, all measures must be conducted integratedly.
The upshots of strengthening the good manufacturing practices are not only providing sanitary noodle to

the consumers but the products could also be exported to US. with no detention.

Key Words: Risk assessment, light filth, Rice noodle
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NINAFaUMIINGNABIYBNID Capillary
Electrophoresis-Sodium Dodecyl
pr s 4
Sulfate tWanIAdaULNINWULLAS
— ‘=g, _ ={
mwmqwamﬂﬂuhauaauaumuam

§onsol ponedeian]  Jugen Bexwug  wazaneg agIneduL

amuuing nsuinenenansmsuwng auudNuuY uuny3 11000

unAnta Capillary electrophoresis—sodium dodecyl sulfate (CE-SDS) Wumatiamsiwszllseu
daumwlasaaninldug alusduldmumnaluanaiiisnldfunniaansiensiniiaquitansinm
(biotherapeutic products) nnaennmaluladiinmw iy Wluleauasuaudued (mAbs) msAnwiildvhms
ATIRADUANNGNANYBNIS CE-SDS Tumsanaendnuaiuazanuusansusmniniog lagldxain3asiia Beckman
PA 800, capillary bare-fused silica, SDS-MW Gel buffer ﬁﬁm‘%amﬂﬁmmu photodiode array (PDA)
feuemedy 220 nm wuRIEHTUsEanamwlumsueniia sansoanssavasitudiowniudmiiion wu
non-glycosylated heavy chain: NGHC 1¢ Tagflanuswnzuazemnuiiisadiulumananiimua daiidh % RSD
284 migration time (MT) Waz corrected percentage area 784 light chain: LC, heavy chain: HC uaz NGHC
Sennhiawss 3 usrienuamu lasmsnassalasunauarriauaiaa3wuil MT 284 heavy chain uaz NGHC
nnvauatlamFlmivhiufiiien % RSD annnh 3 @ndae iavhmnadeussgeedesiio mAbs wuhlinems
Annwigndaudlafisufumsnespuaivayuiis CE-SDS fmnzaudvinnlfiihisnesynlumsauay
ammmiandnunfuazanuudqniuee mAbs Ahmheluszonalne
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UNUI

tagtiueninagnudalosmalulagdimu™? dusinauszaumugadu sansainlglumssnm
Iaagaiivszaninm endringildiienssnlse (biotherapeutic products) aenaniivaauszian laun
Tululnausauauduad (monoclonal antibody: mAb) Tus@uziiags laun granulocyte colony
stimulating factor (G-CSF), blood clotting factor VIIT slungnaasluy laun erythropoietin,
. . ' s v 1 . . = d o v J é’d
insulin enlunguiaulysl leun urate oxidase, glucosidase sandayIndone q endringuiaiifinssuiums
anuasnanndudeuluwadadlizio nasnaudesnuruaaumsaienlysiuliuians Jedasdimssanuuy

a I I o A v 1 v A o a o a ' =2 o o

wazmuanmawdausgndmeldiulanazlanniiaumuamuiimue msanadwnsiaanmniatuinla
saglumsmuauaamn tielviiieanuiulaluanulasadsuazUssansmwlumaihinldinemssnnm @ »

Tuanazasuaudvadlsznaumelusfiuanadu (light chain: LC) 2 e uazlus@uaneen (heavy
chain: HC) 2 se @annutugudimne (Y shape) drawuszlodalvd (disulfide bond) uaziilutanarnona
Usznauaguu HC®(glycosylated HC) (amwii 1) Fadumsusuudsluananasanmsaselisiivaas
1598 (post-translational modification)® ™ ® lagziliauazzUuuuumsiiesdizasnyinaalunsiie
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ANENBUN UAZEAN UBNIINUUFLINGDNYDINTLLIUMIKHEN ITNIBENLEAS UaaIAlIzna UL IMNILEEN
S & v o o a a PP P a a a PP My o~ a a
was niflutlasednnlumsnaauaufvadniussansmw uaudvednimsaangnalasdeiidsednsmnais
Wulwanadenfisnysal (monomer) uatilasannlunszuiumssse mAb luwrsd nszurumsiesenlusiv
a £ 4 & o 3 a a a a o ' v

TivsgnsnundluguaaumsiiuinmaranliluenavsswsuiivadiiomswdsuudasluTuansaene 9 wu
amsuanzadluana (fragmentation) Wiamsmenguiuuadlauanauaudusd (aggregation)™” 5Iu
t4 a n:l’ ] t4 dl' 1 a ¥ A:l' d! =) 1 v <
mmsiialuanafiamwlisnysalifisunnnlifins@ninman HC 3iinadaanaaediuaznsaangnoad
uauduad uazmiletilu non-glycosylated heavy chain: NGHC %ﬂmaqa%ﬁﬂﬁ%ﬂLﬂuawsﬂul,ﬂauﬁm
fAuden (product-related impurities) aetiudadianuintulumsaiuanisna NGHC 0
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MyieNzdlenansainnauansuzyadluanalaaiauiisuiuasnNasgIuLasnInTIEey
anuuagnsiliudddnlumsanaliensiaumwniiion Wasnnmunsousaddiiiudenammwaasen
WALANNFNLEINBABINTELIUMINED MIAvLazmMsaUdsivanzanaen® Tagdnenanauuzinli
aalensigadnunzanansaluaranuuianseasniriaguitamssnmmariiaeisiensi oty

' ad(ls)d'olwu'lsl,u a [ s ° < = A o I a n’ldl
AN 1 35" e Ivnulanuaanamenaisasulaaumweaunmuue mﬂ@mﬂwamiamswzmuﬂu Uenu

U q

H
sl a

damuuauazaanaasny Ismianaieninienlilaun maiialasinlnani wazdidnlnslnigats
L%U size exclusion chromatography (SEC-HPLC), reversed-phase chromatography (RP-HPLC),
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), isoelectric focusing (IEF)
ua capillary electrophoresis (CE)®® (flugu

Capillary electrophoresis-sodium dodecyl sulfate (CE-SDS) HumesiamsusnTusauilsd
wanmMadeniu SDS-PAGE wuuwalaswannl¥ivszansmuwgsduniia SDS-PAGE Hiidanialums
THaannilumaedsnes enugnnlumsiensinamidinsldmsieiiisuana® ™ dagtiu CE-SDS
ol Lﬂuﬁﬁ’imswﬁﬁixulﬂu European Pharmacopoeia®” ﬁﬁﬂﬂ%‘luﬁmﬂﬁﬁamﬁmeﬁqmmwm‘[ﬂiﬁu
Tumsmuguanmweniingaio mAb duenanuaiuazanuuignilosmsamaseuisinaluans
woudvadfiouysaiuasuaTnges LC uar HC nFsuiisuivansnaspubdudoazimuadiudmiasas
fmnzandmiuanudazsiio wanmsues CE-SDS da SDS asduiuluanalsiurnlvlusiugadaanin
Tassaawuundsgiivazafenilddumenainsaosiily WarudhllureuatlasdasiiomsuanTusiiu

]
] 4 =

muznaluena lealuenaznadnazgnuanasninney mudeluananiiznelvaind daomldlums

waaud (migration time: MT) zasuaazluanavziuaian: Tagazunngianidanugudsan
° = ’~ = v ° 8. & de v
munuadluanaiuenlalosyinawessnsiuenlaiazgnannaniusssazeasiuildiia (corrected
. s - .o -
percentage area) 68l lag35Ha1nN303ANW U non- reducing iandauUTINABIlNENE
¥l monomer W383LtATLHIUINIZ reducing loamssaralassaswwasluanauauived loamsdanus:
logalvdluluanawaudvad mliuamsiensinlainiazes LC waz HC fuanaananiy anuans
Awnziaznldnnuim mAb fqaumwiduldmunasinivuansala 1 gelumsdnniFalaims
asRaauAMMNYay CE-SDS wiatinldiduisinaspueesszmanuivisdulumsanaendnuaiuaz

a Q( ST Aﬂ' s a !
ANNUTFNSVRENTIINUNEMISNEBHa mADb dall

m‘%imﬁauasqﬂﬂitﬁ

LA309dEnTnsIn3Zsuuuuailaan PA 800 Plus Pharmaceutical Analysis System (Beckman
Coulter, USA) Ussnaumegananiinas uazlusunsuyszanana 32 Karat Software version 9.1 patch
ez PA 800 plus Software version 1.1 patch & Lﬂ%}m’?ﬂﬁﬁmiﬂﬂﬂﬁuum‘ﬁﬁﬂ photodiode array (PDA)

wazuwAUam3uuU uncoated INAFUKIGUENIN 50 tm €17 30.2 cm

qmﬁm%i’u“i‘agﬂ HaZEITNINTFIY

mﬁwméu’%agﬂ : SDS-MW analysis kit (Beckman coulter, USA) UsznaumelUsiugeda
mmgmﬁﬁwum‘[uLaqasz‘mfw 10-225 kDa uag internal standard (IS) 1@ 10 kDa, Gel buffer
(proprietary formulation, pH 8, 0.2% SDS), sample buffer (100 mM Tris-HCI, pH 9.0, 1% SDS),
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ﬂ’J’]NQﬂ(ﬁBQ‘UBQ’J% CE-SDS LﬁE]Gl’i’Jf\]Lﬂﬂaﬂ‘lﬂiﬁuazﬂ’ﬂﬂu’iﬁ!‘ﬂﬁ‘l]aﬁ mAbs AN afdauleNanl wazane

u

acidic wash solution (0.1 N HCI), basic wash solution (0.1 N NaOH), 2-mercaptoethanol
(BIO-RAD, US), DTT (GE, US), iodoacetamide (GE, US), milli-Q water
AINNIFIU : NTNINIFIU mADb ez G-CSF nnuIen= pjmﬁm&’aasiwwﬁﬂﬁgu 9

RLEAN

daddmdumanasauanugndasrasisifluaniiiogiansinm 2 ngu #o mAb #ila A
%ﬂNﬁ@lﬁnﬂLﬁaﬁﬂaﬂﬁmegﬂQQﬂﬁ]ﬂuN (mammalian cells) wdz granulocyte colony stimulating factor
(G-CSF) Anaann E. coli 1 1 5iin MIUMTATIFBUANNYNABIYDITD

¢aeN mADb %l B uaz C %ﬂL’fJum%ﬁmqLﬁami%'nmﬁdqmamﬁaﬂiznaumi?iyuml,ﬂﬂum

MILAHIANAIDE N
L3 INAIDEIIUAZEITNINIFIULUENIZ non-reducing
@eanasnasuuazaag N liivsinalusduaglugig 0.2-2.0 mg/ml 678 sample buffer
L@ IS U311as 2 ul uaz 250 mM iodoacetamide U3anas 5 pl aslumaeeuunes 95 ul ﬁﬂﬂﬂuﬁqmw{]ﬁ
70°C v 3 i i liliuiigamgiiiennu 5 Wil feunmanadeu
3aNAIBENUAzEINNMIgIUIUEN I reducing
@oanasanasgiuuasiad liiusinalusiueglugig 0.2-2.0 mg/ml di8 sample buffer
@u IS USun@s 2 pl uaz 2-mercaptoethanol Usinas 5 pl avludmaeeusines 95 ul ﬁwlﬂﬂu‘ﬁqmwgﬁ
100°C U 3 W7 é’?ﬁﬁqlﬂﬁ@uﬁqmwgﬁﬁmmu 5 17 NAUINMINAFaU

5IATIER

ihasmethwuarasnaspuieienl] darhieias CE sunaumsusnansues CE-SDS Usznau
sramsamaluanalusiudsanusouluamwild SDS nntwhluhuueilaa3losiigehenTustuii
ihwiinainasyuluzng 10, 20, 35, 50, 100, 150, uas 225 kDa uaz 1 IS munawiinluana 10 kDa i
Tushaghatiialy mobility marker Tagfldnizanaaiss (m5i 1) wazdwneilogldlusunsu 32

Karat Software version 9.1 patch ttaz PA 800 plus Software version 1.1 patch

MINN 1 dazeeaaiad CE nlddmsviesiz CE-SDS Tuauaaumsimauiuaaueig g

step# event value duration comments
1 rinse-pressure 70.0 psi 3.00 min 0.1 N NaOH rinse
2 rinse-pressure 70.0 psi 1.00 min 0.1 N HCI rinse
3 rinse-pressure 70.0 psi 1.00 min H,O rinse
4 rinse-pressure 70.0 psi 10.00 min SDS gel rinse
5 wait 0.00 min H,O dip
6 wait 0.00 min H,O dip
7 inject -voltage 5.0 kV 20.0 sec sample injection
8 wait 0.00 min H,O dip
9 separate -voltage 15.0 kV 30.00 min separation
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MsmeanudnuraslusiuuazdSinasarsiwanzana B umMNe Ly
ABUMINAFDUANNYNABNBNSE ladnUSnaenurinduradllsiuuazUsinasa s 9
A o w a P a ¢ ' PP v v o A
NvNzaNanSUMIIANE logdeeiand mAb A Dlanududuaselisdui 0.01, 0.05, 0.10, 0.50,
1.00, 1.50, 2.00 Wa¢ 2.50 mg/ml wazinusmnasarsasannminzaslumsiiaineiss CE lagld mAb A

waLaImUIINASAAT 5, 10, 20, 40 LA 80 T MUAIAU

msnmaaumwgnéfawm‘i%’ (Method of Validation)
1. MINAFAUANNNILINILDAIID (Specificity)

1.1 309129 blank, blank fitiix IS, Tusiugredanasgu uaslusiiusdunasyuiidiu IS ud
Wisuiieuwaiile Lﬁa@mmmmsﬂumsuﬂﬂwmam'sxﬁﬁmuﬂ

1.2 37898819 mAb uas G-CSF ffiusinalusiulszana 1 mg/ml uazansunasgIuas
hathaiiu 9 fesanlagldane non-reducing uas reducing ud3suiiieunadile

2. PINAFAUANNTE (Precision)
2.1 MIIePzRT ety (Repeatability)

System precision 3t05L¥A0814 mADb lagnadaumadnia: 6  TasnagaumeluSuuas
dnME@eiu @uame MT uas corrected percentage area fignuwis LC, NGHC wuaz HC uaseuim
%RSD woaudazeniile Fadasienldannnh s

Method precision It@512%61881e mAb AAIINTIIY 6 Y90 NAFAUNENAE 1 ﬂ%ﬂ Tudu
wardn Mzt mudme MT uas corrected percentage area fignuwil LC, NGHC warHC uazeimn
%RSD woaudaziile Fadasienluannnh s

2.2 MFINATILHTIEIIU (Intermediate precision)

Juaszsidanthe mAb 5110 6 5 TeenagaumesSuduna 3 5u wazwdsuinienzdiuu
2 AU MU MT uaz corrected percentage area fignunis LC, NGHC way HC W 3 U uazeun
%RSD vasudazaiile dedasiienliannni s

3. MINAFAUANINAINUYBIID (Robustness)

3.1 Anwmansznuradiiaisy SDS-MW analysis kit Togdiaszvdag1a mAb 117
6 ‘?}}1 Togld SDS MW analysis kit 991174 2 'g'u MU MT ae corrected percentage area ‘VdiGT’lLL‘VilN
LC, NGHC way HC udl3auifisunaiilannmsld kit nedasya

3.2 Anwransznurasisiiawasurauallaa’ Tnedeeidotis mAb 110U 6 % AU
wadlaandsnuau 2 o muae MT was corrected percentage area fignuwii LC, NGHC uaz HC uda
Wisuiisuwaitldanmslfuatlaadnaaio

NMSNAFaUMBLEINETI mADb
a P o P a < Y ' a a o
IUAISVILDNANHUUIZANINUIFNDVBNNIBE N mAb %Ue B waz C naveatNalsznav

M5TUNLTEY




o a

a d @ a £ a a Y
mmgnﬁawanﬁ CE-SDS LﬁE]Gl’i’Jﬁ]LE]ﬂaﬂ‘HﬂiLLaxﬂ’ﬂNU’ii!Vlﬁ‘l]aﬁ mAbs AN afdauleNanl wazane

u

e

mMsmenudaturaslsiiuuazUSinasasimanzandniun ez
Nnnmse3endoieliiiUsinalusiy 0.01-2.50 mg/ml wuhssnsaasianuine LC, HC waz

NGHC l@#anusuaanuduiiy 0.1 mg/ml guly (mwdi 2) LLamﬁaﬂ%mm‘[ﬂsﬁmﬁuﬁummgjwmﬁﬂ
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light chain
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Method validation of CE-SDS for Identity and purity analysis of mAbs Titaporn Pootipinyowat el al.

1. @aN¥NLIzEada CE-SDS

NNMIIAN blank wuhlififiadulnnguannniiazesansazas buffer uaz blank 7Ly
IS wuieras IS Unngdaau Lms@lﬂﬁﬂﬂiﬁuéﬁq5%16153114*71' 10 kDa %atﬂuﬁmﬁnimaqawm IS
(MWA 4 0 2 uaz @) wsunsanen IS avlulUsfuddenasgu wuhmmgwmﬁﬂﬁﬁumﬂq 10 kDa
gannsdilida IS (MW 49)

Tumsdenzvidede mAb #ia A fedenludnne reducing Unngitazes LC waz HC
LENDANMINAUBENY ALY (mwﬁ 439) uazluamie non-reducing ﬂswﬂaﬁml 4 intact molecule 284 mAb
#i0 A (MU 49) Tﬂﬂlﬂiﬁﬁﬂ%ﬂﬁﬂgLﬂulﬂmwutﬂmaﬁﬁwwuﬂ LLa:ijmﬂ’%amﬁﬂuﬁumsmmgm WUNA

Usngn MT ey

[
.

(N} blank
0.16] 18 k0a o

0.44) J
_' &Da (3) blank with intemal standard

0I0[, JI
{P) MW sze standard witnout IS
AU
008
0.06] {¥) MW size standard with
a s\
004 / \
e \
Tighcrain (8] WU nen-reducing condition
o0 reaw chain
f\
\
oo By '/
H"L %) WdU reducing condien

2 4 [ 8 10 12 4 16 18 20 2 E % F-) E
Mirutes.

MWA 4 Electropherogram 289 blank (n) wasuiiieuiu blank fihu IS (2) Tus@uadaanasgIun
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corrected

parameters migration time (min)
percentage area (%)
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Method validation of Capillary
Electrophoresis—Sodium Dodecyl
Sulfate for Identity and Purity

analysis of Monoclonal Antibodies

Titaporn Pootipinyowat Wichuda Jariyapan and Saiwarul Jadoonkittinan
Institute of Biological Products, Department of Medical Science, Tiwanond Road, Nonthaburi 11000,
Thailand.

ABSTRACT Capillary electrophoresis—sodium dodecyl sulfate (CE-SDS) is a qualitative technique for
protein analysis and is widely use for separation of protein by molecular size. This technique is increasingly
applied to analysis of biotherapeutic products derived from biotechnology including monoclonal antibodies
(mAbs). This study, validation of CE-SDS technique for identity and purity analysis of biotherapeutic
products was performed by using Beckman PA 800, capillary bare-fused silica, SDS-MW Gel buffer with
photodiode array (PDA) detector at wavelength 220 nm. The results showed that it has high resolution
for detection of product — related impurity such as non-glycosylated heavy chain: NGHC. The obtained
data has specificity and precision related to standard criteria as shown that the RSD of migration time
(MT) and corrected percentage area of light chain: LC, heavy chain: HC and NGHC were less than 3.
The robustness was also determined by using new lot of SDS gel buffer and capillary in analysis. It’s
found that only %RSD of MT of HC and NGHC were slightly exceed 3 when using new capillary. This
method was used to analyze 2 mAb samples, the results were correlated with results of standard
material supported that CE-SDS is suitable technique for using as standard method for identity and
purity analysis for quality control of marketed mAbs in Thailand.

Keywords: CE-SDS, monoclonal antibody, biotherapeutic products
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INTRODUCTION

A medical laboratory or clinical laboratory or laboratory medicine is laboratory that
provides accurate information about the health of an individual to diagnose, monitor and treat
diseases, monitor patients’ health and prevention of diseases.

Medical laboratory is generally divided into two sections: anatomic pathology and clinical
pathology. Clinical chemistry is a section in clinical pathology that is generally concerned with
analysis of components of blood urine and body fluids.

Clinical chemistry originated with the use of simple chemical tests. Subsequent to this,
other techniques were applied. Most current laboratories are now highly automated to accommodate
the high workload. Tests performed are closely monitored with quality controlled.

Quality control in clinical chemistry is the process that minimizes the variability of test
performed, divided into two categories: Internal Quality Control (IQC) and External Quality
Control (EQC). Other terms for external quality control are inter-laboratory comparisons,
proficiency testing (PT) and external quality assessments schemes (EQAS).

A Thailand quality assessment in clinical chemistry program called National External
Quality Assessment Scheme (NEQAS in Clinical Chemistry) was organized by the Bureau of
Laboratory Quality Standards (BLQS), Department of Medical Sciences, Ministry of Public Health
in 1989. The main objectives of the NEQAS are to compare test results among the participating
laboratories throughout the country by using the same test items including comparisons between
the test results and the "target values” or the "assigned values” in the same kind of the
test items as well as to encourage the quality system establishment and implementation by
laboratory personnel to take action to complete Internal Quality Control (IQC) processes. The
NEQAS in Clinical Chemistry provided by BLQS was accredited the competence to comply with
ISO/IEC Guide 43-1:1997(E) and ILAC G13:2000 - Guidelines for the Requirements for the
Competence of Providers of Proficiency Testing Schemes on December 11, 2006 and continuously
accredited the competence to comply with the requirements of ISO/IEC 17043:2010; Conformity
assessment — General requirements for proficiency Testing from National Association of Testing

Authorities, Australia (NATA) on June 08, 2012.

MATERIALS AND METHODS

The Bureau of Laboratory Quality Standards (BLQS) invited the government and private
laboratories throughout the country to participate in the NEQAS in Clinical Chemistry.
The participating laboratories will apply to the NEQAS in Clinical Chemistry so as to receive
the test items, 2 bottles of lyophilized samples, same or different levels of the test substances,
3 times per year. The test items are lyophilized serum in a 5.0 mL bottle, with the shelf life of
at least 1 year, to be kept at 4°C to 8°C.
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The total of 15 test substances in the NEQAS in Clinical Chemistry are glucose, blood
urea nitrogen (BUN), creatinine, uric acid, total cholesterol, triglyceride, total protein, albumin,
total bilirubin, alanine transminase, aspatate transminase, alkaline phosphatase, sodium,
potassium and chloride. These test items are carried out by BLQS to examine the homogeneity
and stability test to ensure that they will not undergo any significant change throughout the conduct
of the distribution.” > The participating laboratories immediately performed all substance tests
within one week after receiving the test items, reconstituted the test items exactly with 5.0 mL
of distilled water and placed at room temperature for at least 30 minutes, gently mixed for
homogeneity. Thorough mixing was made again before testing, and then completed testing of all
test substances listed within the same day of reconstitution. All tests must be performed in the
routine procedures, representing the real treatment for the patient’s specimens, and reporting only
single results with decimal numbers of test substances. The participants converted the results to
the specified units if other test units were used. Specified test procedures and equipment in the
report form for test results in Clinical Chemistry scheme must be sending to the NEQAS within the
closing date. If the report form is delayed for the closing date, the test results will not be evaluated.

The coordinator of the NEQAS in Clinical Chemistry will assess the results of participants
to examine the performance of laboratories by using the evaluation process with correspondence
with the system recommended by the World Health Organization (WHO)® and International
Federation for Clinical Chemistry (IFCC).”’ The participants who continuously return the complete
report for NEQAS in Clinical Chemistry to the Bureau of Laboratory Quality Standards within
the timescale of the closing date will be given certificates. The statistical parameter composed of
designated value (DV), Variance Index Score (VIS), Mean Variance Index Score (MVIS), Overall
Mean Running Variance Index Score (OMRVIS) with the steps of calculation or formulas are as
follows:

Designated Value (DV)

Designated Value (DV) is the mean result of the participating laboratories for that method
after excluding outliers more than 3 standard deviations from the mean. The calculated steps are

1. Calculating the mean (consensus mean, )_(1), standard deviation (SD,) and coefficient
of variation (CV)) from test results;

2. Omitting the test results outside + 3 SD, (the outliers);

3. Recalculating the mean ()_(2), standard deviation (SD,) and coefficient of variation
(cv,);

4. (X)) is used as the designated value (DV) for calculation of variance index scores.

Variance Index Score (VIS)
Variance Index Score (VIS) is positive (no negative value) and shows comparisons of

results in each test, and has the value ranging from 0-400. The formula of VIS value is
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X -DV 10,000
X

VIS =
DV CCV
.......................... Formula I
X stands for test results from participants.
Chosen Coefficient of Variation (CCV)® is shown in Table 1.
Table 1 Chosen coefficients of variation used for calculation of VIS of individual tests

Test substances CCV Test substances CCV
Glucose 7.7 Blood Urea Nitrogen (BUN) 5.7
Creatinine 8.9 Uric acid 7.7
Total protein 3.9 Albumin 7.5
Total bilirubin 19.2 Aspartate transaminase (AST) 10.0*
Alanine transaminase (ALT) 10.0* Alkaline phosphatase (ALP) 10.0*
Total cholesterol 7.6 Triglyceride 10.0*
Sodium 1.6 Potassium 2.9

Chloride 10.0*

*Obtained value from the determinations during the first two years of the scheme

Mean Variance Index Score (MVIS)
Mean Variance Index Score (MVIS) has the value ranging from 0 to 400. MVIS value
is positive (no negative value) and shows overall comparisons of test results from each test item

or each trial. The calculated formula of Variance Index Score (VIS) is

X -DV 10,000
X
DV CCV

VIS =

........................ Formula II

Overall Mean Running Variance Index Score (OMRVIS)

Overall Mean Running Variance Index Score (OMRVIS) has the value ranging from 0-400
OMRVIS value is the mean of latest 30 VIS values in continuous backward sequence, positive
(no negative value) and shows overall continuous comparisons of quality of each test item or each

trial, is calculated from the formula:

S VIS,
30

OMVIS =

..................... Formula III
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Acceptable scores for the quality standard performance
The acceptable scores for the quality standard performance for VIS, MVIS of each
test and OMRVIS (overall performance) of the participants are equal to or less than 150.

RESULTS

At present to date, the NEQAS in Clinical Chemistry has continuously performed 148
trials for proficiency test of 15 general chemistry tests, 2 trials per cycle and 3 cycles per year.

The NEQAS in Clinical Chemistry has provided applications to the clinical chemistry
laboratories in the country. The number of participants was 841 laboratories in 2008 and 960
laboratories in 2013. They were divided by general hospitals and community health hospitals,
private hospitals including polyclinics, and others from university hospitals, military hospitals,
state enterprise service hospitals, and bangkok metropolitan hospitals as shown the percent

distribution of participants (Table 2).

Table 2 The percent of participant laboratories distribution throughout the country, applied
to the NEQAS in Clinical Chemistry from year 2008 to 2013

1 Participating Laboratories Yej 2008 2009 2010 2011 2012 2013 Total
general hospitals and community 73.01 71.93  72.04 73.32 71.88 70.00 72.03
health hospitals

private hospitals and polyclinics 21.28  22.97  22.04  20.42 22.58 23.54 22.14
university hospitals 2.50 1.74 1.90 2.20 1.95 2.08 2.06
military hospitals 2.38 2.55 3.20 3.25 2.82 3.54 2.96
state enterprise service hospitals, 0.83 0.81 0.83 0.81 0.76 0.83 0.81

and bangkok metropolitan hospitals

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

The average MVIS of participating laboratories decreased from the value of 105 to 80
as (Figure 1). About 16% of participants indicated the very good quality results. It was found
that the MVIS 0-50 and 50% of participants indicated the good quality MVIS 51-100 while 24%
of participants were at medium quality results. It was found that the MVIS 101-150 and 10% of
participants were unacceptable quality results, MVIS more than 151 (Table 3).
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Figure 1 MVIS of 15 general chemistry tests from participants Thailand NEQAS in Clinical Chemistry:
2008-2013

Table 3 Percent (average) of the laboratories according to MVIS level of Thailand NEQAS
in Clinical Chemistry: 2008-2013

Percent (average) of the laboratories

l MVIS level Years — 2008 2009 2010 2011 2012 2013 average
0-50 8.3 8.8 11.2 24.4 22.1 21.6 16.1
51-100 44.7 48.5 52.6 46.3 54.7 55.2 50.3
101-150 31.7 29.4 25.6 19.2 17.8 18.1 23.6
151-200 10.3 9.4 7.7 8.5 4.2 3.8 7.3
201-250 3.0 2.8 2.2 0.7 0.8 0.8 1.7
251-300 1.0 0.9 0.4 0.2 0.2 0.4 0.5
301-350 1.0 0.1 0.2 0.1 0.2 0.1 0.3
351-400 0.0 0.1 0.1 0.5 0.0 0.1 0.2

The evaluation system used in this scheme is the system recommended by the World
Health Organization and International Federation for Clinical Chemistry. The first step is
the omitting of the outliers (mean + 3 SD) then to calculate the Designated Value (DV).
The percent outliers (average) of 15 test substances which were omitted from the participants
range from 1.5% to 3.9% (Table 4).

Figure 2 shows the percent CV of 15 analyses from participants Thailand NEQAS in
Clinical Chemistry from the year 2008 to 2013. It is clearly shown that the % CV during the last
three years (2011 to 2013) from the results of the scheme was consistently continuous, except the

results of aspatate transminase slightly upward trend in the last year (2013).
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Figure 2 Percent CV of 15 general chemistry tests from participants Thailand NEQAS in

Clinical Chemistry: 2008-2013

= NIAINSNINANFASNTUNNE
Bl

U 56 AaUUN 3 NINYIAN - NUENEY 2557




1 v o = A( = v a YUa = aa
miaslazamJszﬁwﬂumsﬂs:muqmmwwmﬂg‘ummimuﬂauﬂ

gnnlad Yesausana
uazznlala Fugas

Table 4 Percent outliers (average) of 15 test substances reported by participants of Thailand

NEQAS in Clinical Chemistry: 2008-2013

Test substances Number of result and % Outliers 2008 2009 2010 2011 2012 2013
Glucose Number of result 725 737 752 787 817 839
%Qutliers 2.7 2.7 3.0 2.7 2.6 2.4
BUN Number of result 774 7717 784 813 840 856
%Qutliers 3.2 2.7 3.3 2.7 2.8 2.5
Creatinine Number of result 772 781 784 814 840 855
%Outliers 2.3 2.2 2.0 2.4 2.3 2.0
Uric Acid Number of result 765 772 775 807 834 850
%QOutliers 3.3 2.9 2.7 3.6 3.2 3.6
Total Protein Number of result 720 723 730 762 793 811
%Qutliers 2.8 2.4 2.7 3.0 2.3 3.5
Albumin Number of result 722 729 736 769 796 814
%Qutliers 2.6 2.2 2.6 3.3 3.4 3.4
Total Bilirubin Number of result 722 728 736 765 791 808
%Outliers 3.3 3.6 2.4 3.4 2.5 2.9
Aspartate Number of result 763 771 779 808 838 850
transaminase %Qutliers 3.4 2.9 3.2 2.9 1.9 1.7
Alanine Number of result 763 772 779 808 836 850
transaminase %OQutliers 3.3 2.6 2.9 3.0 2.6 2.9
Alkaline Number of result 747 759 767 800 828 841
phosphatase %QOutliers 1.9 2.2 1.8 1.9 2.7 2.9
Cholesterol Number of result 756 753 771 811 838 852
%Outliers 3.0 2.8 2.9 2.9 2.5 2.6
Triglyceride Number of result 757 772 773 809 836 848
%Qutliers 2.6 3.0 2.4 3.2 2.5 2.7
Sodium Number of result 594 624 664 717 746 762
%Qutliers 2.8 2.9 2.5 2.5 2.3 1.8
Potassium Number of result 625 644 672 723 754 767
%Qutliers 3.9 3.0 2.7 2.1 1.6 1.5
Chloride Number of result 597 624 664 714 745 761
%Qutliers 1.5 2.0 2.3 2.5 2.1 1.9
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The NEQAS in Clinical Chemistry reported the new % CCV from the determinations during
the last three years of the scheme, 2011-2013 except the results of aspatate transminase (AST)
from 2011-2012 as shown in Table 5. The difference of the %CV (average) calculated from 15 test
substances of the participants from the CCV recommended by WHO range from -4.0 (the %CV
of total bilirubin is less than the %»CCV: 19.2-15.2) to 2.3 (the %CV of total protein is more than
the %CCV: 6.2-3.9). The percent CV from NEQAS of Clinical Chemistry Laboratory in Thailand
are significant difference (95% Confidence Interval) from the %CCV recommended by WHO,
accept alkaline phophatase (ALP).

Table 5 New % CCV from the determination during the last three years of the scheme, 2011-2013

except Aspartate transaminase from 2011-2012

% CV % CCV 95% Confidence Interval
Test substances Difference P value of the Difference

NEQAS WHO Lower Upper
Total Bilirubin 15.2 19.2 —-4.0%* .000 -4.73 -3.31
Glucose 5.6 7.7 —2.1%* .000 -2.46 -1.84
Cholesterol 5.7 7.6 -1.9%* .000 -2.18 -1.72
Triglyceride 9.0 10.0* -1.0%* .000 -1.28 -0.66
Albumin 6.5 7.5 -1.0%* .000 -1.33 -.59
Uric Acid 6.7 7.7 -1.0%* .000 -1.31 -5.7
ALP 19.8 19.6 0.2 .555 -.48 .84
Potassium(K) 3.5 2.9 0.6%* .000 .47 .80
Creatinine 9.6 8.9 0.7%* .001 .40 1.02
ALT 10.8 10.0* 0.8%* .000 .53 1.00
Sodium (Na) 2.4 1.6 0.8%* .000 .78 .87
BUN 6.9 5.7 1.2%* .000 .92 1.46
Chloride(Cl) 3.6 2.2 1.4%* .000 1.10 1.62
AST 11.6 10.0* 1.9%* .000 1.40 1.77
Total Protein 6.2 3.9 2.3%* .000 1.934 2.7217

* Obtained value from the determinations during the first two years of the scheme

** Significant difference (95% Confidence Interval)
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DISCUSSION

The NEQAS in Clinical Chemistry is the large external quality control scheme, where
the submitted results grouped by the principle of analysis were at least 100 participants.
The percent of overall trimming ranging from 1.5% to 3.9% shown in Table 4 were less than
10% which can be used routinely (6). The performance of different laboratories is assessed by
the statistical parameters that calculated using these trimmed results; it is clear that such an
index will not be distorted by any outlying value.

The variance index score (VIS) shows comparisons of results in each test and has
the value ranging from 0-400, calculated using formular I through the chosen coefficient of
variation (CCV) shown in Table 1, accepted the CCV of aspatate transminase, alanine
transminase, alkaline phosphatase, triglyceride and chloride which were obtained during the first
two years of the NEQAS.

The improvement in the performance of laboratories can be detected by the average MVIS
of participating laboratories deceased from the value of 105 to 80 as shown in Figure 1. About 16%
of participants had very good quality MVIS of 0-50 and 50% at good quality MVIS of 51-100 as
shown in Table 3.

The NEQAS in Clinical Chemistry reported the new %CCV from the determinations
during the last three years of the scheme, 2011-2013 except aspatate transminase that from
2011-2012 as shown in Table 5.

The difference of the %CV (average) of 15 test substances of the participants from the
%CCV recommended by WHO, range from -4.0 (the %CV of total bilirubin is less than the %»CCV:
19.2-15.2) to 2.3 (the %CV of total protein is more than the %»CCV: 6.2-3.9).

CONCLUSION

The NEQAS in Clinical Chemistry reported the new percent coefficient of variation
of sodium = 2.4, potassium = 3.5, chloride = 3.6, glucose = 5.6, cholesterol = 5.7, total protein
= 6.2, albumin = 6.5, uric acid = 6.7, BUN = 6.9, triglyceride = 9.0, creatinine = 9.6, alanine
transminase = 10.8, aspatate transminase = 11.6, total bilirubin = 15.2 and alkaline phosphatase
=19.8. The %CV of 15 tests obtained during the last three years were constantly kept, showing the
performance improvement of participating laboratories of Thailand NEQAS in clinical chemistry.

The NEQAS in Clinical Chemistry, Bureau of Laboratory Quality Standards, Department
of Medical Sciences, Ministry of Public Health managed the proficiency test from ISO/IEC Guide
43-1:1997 and was accredited for the facility complied with ILAC G13:2000 - Guidelines for
the Requirements for the Competence of Providers of Proficiency Testing Schemes on December 11,
2006 and accredited the facility complied with the requirements of ISO/IEC 17043:2010 Conformity
assessment - General requirements for proficiency testing from National Association of Testing

Authorities, Australia (NATA) on June 08, 2012.
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The main objectives are not only to compare test results among the participating
laboratories throughout the country but also to encourage the quality system establishment and
implementation by laboratory personnel to take action to complete of Internal Quality Control
(IQC) processes, as well as to boost up laboratory services to improve and maintain sustainable

quality monitoring leading to the international standards.
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The Percent CCV From National External
Quality Assessment of Clinical

Chemistry Laboratory in Thailand,
2008-2013 Experience

Supawan Piyaratanavarasakul and Chomchilai Sinthusarn
Bureau of Laboratory Quality Standards, Department of Medical Sciences, Tiwanond Road, Nonthaburi
11000, Thailand.

ABSTRACT A Thailand National External Quality Assessment scheme (NEQAS) in Clinical Chemistry
was organized by the Bureau of Laboratory Quality Standards, Department of Medical Sciences, Ministry
of Public Health. The objectives were to improve and maintain the sustainable quality monitoring
leading to the international standards. The test items: 2 lyophilized samples were distributed to the participants
throughout the country, 3 cycles per year. The returned reports from participants were grouped by
the principle of analysis and evaluated by the system as recommended by the World Health Organization.
In 2013, the NEQAS continuously performed 148 trials for 15 general chemistry tests from 960 laboratories
throughout the country. From the year 2008 to 2013, the outlier results that were omitted range from
1.5% to 3.9% of participant results. The average MVIS of participating laboratories decreased from 105
to 80. The %CV of the participants and the %»CCV recommended by WHO, differed from -4.0 to 2.3. The
NEQAS reported the % CV of sodium = 2.4, potassium = 3.5, chloride = 3.6, glucose = 5.6, cholesterol
= 5.7, total protein = 6.2, albumin = 6.5, uric acid = 6.7, blood urea nitrogen = 6.9, triglyceride = 9.0,
creatinine = 9.6, alanine transminase = 10.8, aspatate transminase = 11.6, total bilirubin = 15.2 and
alkaline phosphatase = 19.8. Furthermore, the %CV of 15 tests obtained during the last three years
were found consistent thus indicating the improvement of participating laboratories and maintenance

of the sustainable quality in clinical chemistry.

Keywords: NEQAS, National External Quality Assessment scheme, laboratory, %CCV,

percent chosen coefficient of variation, clinical chemistry
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